Chronic alcohol abuse causes cognitive impairments associated with neurodegeneration and volume loss in the human hippocampus. Here, we hypothesize that alcohol reduces the number of granule cells in the human dentate gyrus and consequently contribute to the observed volume loss. Hippocampal samples were isolated from deceased donors with a history of chronic alcohol abuse and from controls with no alcohol overconsumption. From each case, a sample from the mid-portion of hippocampus was sectioned, immunostained for the neuronal nuclear marker NeuN, and counter stained with hematoxylin. Granule cell number and volume of granular cell layer in the dentate gyrus were estimated using stereology. We found a substantial reduction in granule cell number and also a significantly reduced volume of the granular cell layer of chronic alcohol abusers as compared to controls. In controls there was a slight age-related decline in the number of granule cells and volume of granular cell layer in line with previous studies. This was not observed among the alcoholics, possibly due to a larger impact of alcohol abuse than age on the degenerative changes in the dentate gyrus. Loss of neurons in the alcoholic group could either be explained by an increase of cell death or a reduced number of new cells added to the granular cell layer. However, there is no firm evidence for an increased neuronal death by chronic alcohol exposure, whereas a growing body of experimental data indicates that neurogenesis is impaired by alcohol. In a recent study, we reported that alcoholics show a reduced number of stem/progenitor cells and immature neurons in the dentate gyrus, hence that alcohol negatively affects hippocampal neurogenesis. The present results further suggest that such impairment of neurogenesis by chronic alcohol abuse also results in a net loss of granule cells in the dentate gyrus of hippocampus.
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Introduction
A common saying is that high alcohol consumption will result in neuronal loss in the brain. It is difficult to identify the origin for this notion, but early radiological studies described cortical atrophy of brains from young alcoholics (Tumarkin et al., 1955) . Brewer and Perrett (1971) reported radiologically significant brain atrophy in 70% of alcoholics studied with air-encephalography. Wilkinson and Carlen (1980) also found atrophy in brains from alcoholics by CT imaging and reported that these changes correlated with functional deficits and with age. Most subsequent studies on the possible harmful effects on the brain have used computed tomography (CT) and magnetic resonance imaging (MRI). With increased resolution of the instruments and improved software, more recent studies have examined volume changes of discrete brain regions (Mechtcheriakov et al., 2007; Zahr and Pfefferbaum, 2017 ), but have not been able to provide detailed information of the impact of chronic alcohol use on specific cell types in the brain.
Many morphological studies have been performed to explore the effects of chronic alcohol exposure in animals on cell numbers in the brain. In rat studies, alcohol exposures have been reported to reduce number of neurons in the neocortex (Mooney and Napper, 2005) , cerebellum (Napper and West, 1995a; Pauli et al., 1995) , and inferior olive (Napper and West, 1995b) . More specifically, Richardson et al. (2009) showed that alcohol dependence in rats resulted in reduced neuronal proliferation and survival in medial prefrontal cortex. A reduction of neurons in the occipital, but not parietal cortex, was observed in rats exposed to repeated administration of alcohol early after birth, suggesting that different cell populations and brain regions may be differently vulnerable to alcohol during brain growth (Mooney and Napper, 2005) .
Morphological studies of the human brain in this respect are limited. 
